p62/p56 are cortical granule proteins that contribute to formation of the cortical granule envelope and play a role in mammalian preimplantation development.
The purpose of this study was to identify specific cortical granule protein(s) that form the cortical granule envelope and examine their role(s) in fertilization and preimplantation development. The polyclonal antibody A-BL2 was used to show that the cortical granules of mice, rats, hamsters, cows, and pigs contain a pair of proteins designated p62/p56. These proteins are released from hamster cortical granules at fertilization and contribute to formation of the cortical granule envelope, an extracellular matrix present in the perivitelline space of fertilized mammalian oocytes. P62/p56 were present in the cortical granule envelope throughout preimplantation development and were found in blastomere cortices of 4-cell to blastocyst stage embryos. Hamster oocytes fertilized in vivo in the presence of A-BL2 were all monospermic, suggesting that p62/p56 do not function in blocking polyspermy. Likewise treatment of morula to blastocyst stage hamster embryos with A-BL2 had no effect on the implantation of blastocysts. However, cleavage divisions were inhibited in vivo in a dose-dependent manner when fertilized oocytes or 2-cell embryos were treated with A-BL2. Inhibition of cell division was more pronounced in 2-cell embryos than in fertilized oocytes. This study identifies p62/p56 as cortical granule proteins that contribute to the formation of the cortical granule envelope and further supports the idea that after their release at fertilization, p62/p56 function in regulating preimplantation development at the level of oocyte and blastomere cleavage.